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IN THE CLAIMS: 

1 . (currently amended) A polymer that is the product of polymerization of a 
monomer mixture comprising: 

a) at least one amino-substituted vinyl monomer; 

b) at least one hydrophobic nonionic vinyl monomer; 

c) at least one associative vinyl monomer; and 

d) at least one semihydrophobic vinyl surfactant monomer; 

wherein said at least one associative vinvl monomer (c^> is selected from at l east one monomer 
represented bv formula (III): 

am 

R 2 
I 

R 2 CH^ C ^A-f CH 2 ^-f-04-(R 4 -0)-Y-R 5 
v ; k m n 



3 3 

wherein, each R 2 is independently selected from hydrogen, meth yl, -C(0)OH, and -C(Q)OR ; R 
is selected from C,-C,n alkvl: A is selected from -CH 7 C(0)Q-, -C(Q)Q-, -Q-, -CHzQ^ 
-NHCfOYNH-. -aO^NH-. -Ar-(CEA-NHC(CnO-. -Ar-(CE ? ) 7 -NHC (0)NH-, and 
-CH.CH. NHCtOV: Ar is a divalent arvl: E is selected from h ydrogen and methyl; z is 0 or 1; k 
is an integer in the range of 0 to about 30 , and m is 0 or 1. with the proviso th at w hen k is 0, m 
is 0. and when k is in the range of 1 to about 30. m is 1: (R 4 -Q)„ is a polyoxya lkylene, which can 
be a homopolvmer. a random copolymer, or a blo ck copolymer of C?-C 4 oxyalkylene units, 
wherein R 4 is -CM iz ^CM^M=CM r- or a mixture thereof, and n is an i nteger in the range of 
about 5 to about 250: Y is selected from -R 4 Q. -R 4 NH-, -C(O)-, -C(Q)N H-, -R 4 NHC(Q)NH-, 
and -CfOWHCtOV: and R 5 is a substituted or unsubstituted alkvl selected from Cg-^oi inear 
alky! r.»-C;n branched alkvl, C g-Ca n carbocvclic alkvl. a C?-C 4 o alkyl - s u bstituted phenyl, an 
arvl-substituted C^ -Qn alkvl. and C* -Cm complex ester : wherein the R 5 alkvl group optionally 
having one or more substituents selected from a hvdroxyl group , an a lkoxyl group, and a 
halogen group; and 
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wherein said at least one semihvdrophobic vinvl surfactant monomer (d) is sele cted from at least 
one monomer represented bv formulas ( IV) or (V) and combinations thereo f: 
(IV) 

R 6 

I 

R 6 CH^ C \ A -(CH 2 )-(-0j-{R 8 -0|-R 9 



m 

D-A^CH^^R 8 " 0 )-* 9 
p r v V 



wherein, in each of formulas (IV) and (V). each R 6 is i n dependently selected from hydrogen, 
(yc ™ alkyl -CrO)OH. and -C(Q)OR 7 : R 7 is selected Ci-C w alkyl; A is selected from 

-cH,cro)o-. -ao)o-. -o-. -ch,o-. -nhc(c»nh-. -c(Q)nh-. -ai--(ce7) 7 -nhc(c» o-, 

-Ar-(CE,VNHC(Q)NH-. and -CH? r.H,MHr/n>-r Ar is a divalent arvl: E is selected from 
hvdroeen and methyl: z is 0 or 1 : p is an integer in t he range of 0 to about 30, and r is 0 or 1, 
with the proviso that when p is 0. r is 0. and when p is in the range of 1 to about 30, r is 1; 
rR 8 -0)„ is a polvoxvalkvlene. which can be a homopn lymer 1 a random copolymer or a block 
copolymer of C 7 -Cd oxvalkvlene units, wherein R 8 is -C7H4-, -C%H 6 -, -Q[H 8 -, or a mixture 
thereof, and v is an integer in the range of about 5 to about 250: R 9 is selected from hydrogen 
and C-C, alkvl: and D is selected from C r C™ unsaturated alkvl. and carboxy-substitu ted 
C«-Cjn unsaturated alkyl . 

2. (original) The polymer of claim 1 wherein the amino-substituted vinyl 

monomer is selected from: 

a mono-(Ci-C 4 )alkylamino(Ci-C 8 )alkyl (meth)acrylate, 
a di-(Ci-C 4 )alkylamino(Ci-C 8 )alkyl (meth)acrylate, 
a mono-(Ci-C 4 )alkylamino(Ci-C 8 )alkyl (meth)acrylamide, 
a di-(Ci-C 4 )alkylamino(Ci-C g )alkyl (meth)acrylamide, 
a nitrogen-containing heterocyclic (meth)acrylamide, 
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a nitrogen-containing heterocyclic (meth)acrylate, and a mixture thereof. 

3. (currently amended) The polymer of claim 1 wherein the hydrophobic nonionic 
vinyl monomer is selected from a compound having e ith e r of the following formulas (I) or (II) 
(D. (ID. and combinations thereof : 

(I) CH 2 =C(X)Z, 

(II) CH 2 =CH-OC(0)R; 

wherein, in each of formulas (I) and (II), X is H or methyl; and Z is -C(0)OR', -C(0)NH 2 , 
-C(0)NHR\ -C(0)N(R 1 ) 2 ,-C 6 H 4 R 1 , -QftOR 1 , -C 6 H 4 C1, -CN, -NHC(0)CH 3 , -NHC(0)H, 
N-(2-pyrrolidonyl), N-caprolactamyl, -C(0)NHC(CH 3 ) 3 ,-C(0)NHCH 2 CH 2 -N-ethyleneurea, 
-SiR 3 , -C(0)0(CH 2 ) x SiR 3 , -C(0)NH(CH 2 ) x SiR 3 , or -(CH 2 ) x SiR 3 ; x is an integer in the range of 1 
to about 6; each R is independently C r C 30 alkyl; each R 1 is independently C r C 30 alkyl, 
hydroxy-substituted C 2 -C 30 alkyl or halogen-substituted C r C 3 o alkyl. 

4. (original) The polymer of claim 1 wherein the hydrophobic nonionic vinyl 
monomer is a Ci-C 30 alkyl ester of acrylic acid, a C r C 30 alkyl ester of methacrylic acid, or a 
mixture thereof. 

5. Cancel 

6. Cancel 

7. (currently amended) The polymer of claim 6 l_wherein the polyoxyalkylene 
group is a homopolymer, a random copolymer, or a block copolymer comprising about 5 to 
about 250 C 2 - C 4 oxyalkylene units. 

8. Cancel 

9. (currently amended) A polymer of claim 1 that is the product of polymerization 
of a monomer mixture comprising, on a total monomer mixture weight basis: 
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(a) about 1 0 to about 70 weight percent of at least one amino-substituted vinyl 
monomer or a salt thereof; 

(b) about 20 to about 80 weight percent of at least one hydrophobic nonionic vinyl 

monomer; 

(c) about 0.01 to about 25 weight percent of at least one associative vinyl monomer; 

(d) about 0.01 to about 25 weight percent of at least one semihydrophobic vinyl 
surfactant monomer; 

(e) up to about 1 0 weight percent of a hydroxy-substituted nonionic vinyl monomer; 

(f) up to about 5 weight percent of a crosslinking monomer; 

(g) up to about 1 0 weight percent of a chain transfer agent; and 

(h) up to about 2 weight percent of a polymeric stabilizer. 

10. (original) The polymer of claim 9 wherein the amino-substituted vinyl 
monomer is selected from: 

a mono-(Ci-C 4 )alkylamino(CrC8)alkyl (meth)acrylate, 

a di-(Ci-C 4 )alkylamino(Ci-C 8 )alkyl (meth)acrylate, 

a mono-(Ci-C 4 )alkylamino(Ci-Cg)alkyl (meth)acrylamide, 

a di-(Ci-C 4 )alkylamino(Ci-C g )alkyl (meth)acrylamide, 

a nitrogen-containing heterocyclic (meth)acrylamide, 

a nitrogen-containing heterocyclic (meth)acrylate, and a mixture thereof. 

1 1 . (currently amended) The polymer of claim 9 wherein the hydrophobic nonionic 
vinyl monomer is selected from a compound having c ither of the following formulas (I) or (II) 
(D. (II). and combinations thereof : 

(I) CH 2 =C(X)Z, 

(II) CH 2 =CH-OC(0)R; 

wherein, in each of fonnulas (I) and (II), X is H or methyl; and Z is -C(0)OR\ -C(0)NH 2 , 
-C(0)NHR', -C(0)N(R 1 ) 2 ,-C 6 H 4 R 1 , -C 6 U 4 OR\ -C 6 H 4 C1, -CN, -NHC(0)CH 3 , -NHC(0)H, 
N-(2-pyrrolidonyl), N-caprolactamyl, -C(0)NHC(CH 3 ) 3 , -C(0)NHCH 2 CH 2 -N-ethyleneurea, 
-SiR 3 , -C(0)0(CH 2 ) x SiR 3 , -C(0)NH(CH 2 ) x SiR 3 , or -(CH 2 ) x SiR 3 ; x is an integer in the range of 1 
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to about 6; each R is independently C,-C 3 o alkyl; each R 1 is independently C1-C30 alkyl, 
hydroxy-substituted C 2 -C 30 alkyl or halogen-substituted C1-C30 alkyl. 

12. (original) The polymer of claim 9 wherein the hydrophobic nonionic vinyl 
monomer is a C1-C30 alkyl ester of acrylic acid, a C1-C30 alkyl ester of methacrylic acid, or a 
mixture thereof. 

13. Cancel 

14. Cancel 

1 5 . (currently amended) The polymer of claim 9 10 wherein the amino substitut e d 
vinyl monomer is said monomers are selected from: 

3 (N,N dimcthylamino)propyl (mcth)acrylat c , 

N' (3 N,N dimcthylamino)propyl (moth)aciylamidc, 2 (N,N dimothylamino) e thyl methacrylat e , 

2 (N,N dicthylamino) e thyl m o thacrylate, 

2 (tort butylamino) c thyl mcthacrylatc, 

2 (N,N dimothylamino)propyl mcthacrylamid o , and 

2 - (N,N dimothylamino)n c opentyl aciylat e . 

(b) about 50 to about 65 weight percent of at least one hydrophobic nonionic vinyl 
monomer selected from a C1-C30 alkyl ester of acrylic acid, a C1-C30 alkyl ester of methacrylic 
acid, and a mixture thereof; 

(c) about 0. 1 to about 1 0 weight percent of at least one associative vinyl monomer 
selected from cetyl polyethoxylated methacrylate, cetearyl polyethoxylated methacrylate, stearyl 
polyethoxylated (meth)acrylate, arachidyl polyethoxylated (meth)acrylate, behenyl 
polyethoxylated methacrylate, lauryl polyethoxylated methacrylate, cerotyl polyethoxylated 
(meth)acrylate, montanyl polyethoxylated (meth)acrylate, melissyl polyethoxylated 
(meth)acrylate, lacceryl polyethoxylated (meth)acrylate, tristyryl phenolpolyethoxylated 
methacrylate, hydrogenated castor oil polyethoxylated methacrylate, canola polyethoxylated 
(meth)acrylate, and cholesterol polyethoxylated methacrylate; 
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(d) about 0. 1 to about 1 0 weight percent of at least one semihydrophobic vinyl 

surfactant monomer is selected from a compound represented by h aving one of the following 

chemical formulas and combinations thereof : 

CH 2 =CH-0(CH 2 ) a O(C 3 H60) b (C 2 H40) c Hier 

CH 2 =CHCH 2 0(C 3 H 6 0) d (C 2 H 4 0)eH; 

wherein a is 2, 3, or 4; b is an integer in the range of 1 to about 10; c is an integer in the range of 

about 5 to about 50; d is an integer in the range of 1 to about 10; and e is an integer in the range 

of about 5 to about 50; 

(e) up to about 1 0 weight percent of a hydroxy-substituted nonionic vinyl monomer; 

(f) up to about 5 weight percent of a crosslinking monomer; 

(g) up to about 1 0 weight percent of a chain transfer agent; and 

(h) up to about 2 weight percent of a polymeric stabilizer. 

1 6. (original) The polymer of claim 9 wherein the associative vinyl monomer is 
selected from cetyl polyethoxylated methacrylate, cetearyl polyethoxylated methacrylate, stearyl 
polyethoxylated (meth)acrylate, arachidyl polyethoxylated (meth)acrylate, behenyl 
polyethoxylated methacrylate, lauryl polyethoxylated methacrylate, cerotyl polyethoxylated 
(meth)acrylate, montanyl polyethoxylated (meth)acrylate, melissyl polyethoxylated 
(meth)acrylate, lacceryl polyethoxylated (meth)acrylate, tristyryl phenolpolyethoxylated 
methacrylate, hydrogenated castor oil polyethoxylated methacrylate, canola polyethoxylated 
(meth)acrylate, and cholesterol polyethoxylated methacrylate, and a mixture thereof. 

17. Cancel 



1 8 . (currently amended) The polymer of claim 47 15 wherein the polyoxyalkylene 
group in said semihvdrophobic monomer is a homopolymer, a random copolymer, or a block 
copolymer comprising having about 5 to about 250 C 2 -C 4 oxyalkylene units. 
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1 9. (currently amended) The polymer of claim 9 wherein the monomer mixture 
includes a semihydrophobic vinyl surfactant monomer is selected from a compound represented 
by having one of the following chemical formulas and combinations thereof : 

CH 2 =CH-0(CH 2 ) a O(C 3 H60)b(C 2 H40) c H;ef 

CH 2 =CHCH 2 0(C 3 H 6 0) d (C 2 H40)eH; 
wherein a is 2, 3, or 4; b is an integer in the range of 1 to about 10; c is an integer in the range of 
about 5 to about 50; d is an integer in the range of 1 to about 10; and e is an integer in the range 
of about 5 to about 50. 

20. (original) The polymer of claim 9 wherein the monomer mixture comprises 
about 0.01 to about 10 weight percent of at least one hydroxy-substituted nonionic vinyl 
monomer, based on the total monomer mixture weight. 

2 1 . (original) The polymer of claim 20 wherein the hydroxy-substituted 
nonionic vinyl monomer is selected from a hydroxy-substituted(C,-C 4 )alkyl acrylate, a hydroxy- 
substituted(C,-C 4 )alkyl methacrylate, hydroxy-substituted(Ci.C 4 )alkyl acrylamide, a hydroxy- 
substituted(Ci-C 4 )alkyl methacrylamide, and a mixture thereof. 

22. (original) The polymer of claim 20 wherein the hydroxy-substituted 
nonionic vinyl monomer is 2-hydroxyethyl methacrylate. 

23 . The polymer of claim 9 wherein the monomer mixture contains about 0.0 1 to 
about 3 weight percent of at least one crosslinking monomer, based on the total monomer 
mixture weight. 

24. (original) The polymer of claim 23 wherein the crosslinking monomer is an 
acrylate ester of a polyol having at least two acrylate ester groups, a methacrylate ester of a 
polyol having at least two methacrylate ester groups or a combination thereof. 
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25 . (original) The polymer of claim 9 wherein the monomer mixture contains at 
least about 0.1 weight percent of a chain transfer agent, based on the total monomer mixture 
weight. 

26. (original) The polymer of claim 25 wherein the chain transfer agent is 
selected from a thio compound, a disulfide compound, a phosphite, a hypophosphite, a haloalkyl 
compound, and a combination thereof. 

27. (original) A polymer that is the product of polymerization of a monomer 
mixture comprising, on a total monomer mixture weight basis: 

(a) about 20 to about 50 weight percent of at least one arnino-substituted vinyl 
monomer selected from: 

3-(N,N-dimethylamino)propyl (meth)acrylate, 

N'-(3-N,N-dimethylamino)propyl (meth)acrylamide. 2-(N,N-dimethylamino)ethyl methacrylate, 
2-(N,N-diethylamino)ethyl methacrylate, 
2-(tert-butylamino)ethyl methacrylate, 
2-(N,N-dimethylamino)propyl methacrylamide, and 
2-(N,N-dimethylamino)neopentyl acrylate. 

(b) about 50 to about 65 weight percent of at least one hydrophobic nonionic vinyl 
monomer selected from a C1-C30 alkyl ester of acrylic acid, a C r C 3 o alkyl ester of methacrylic 
acid, and a mixture thereof; 

(c) about 0. 1 to about 1 0 weight percent of at least one associative vinyl monomer 
selected from cetyl polyethoxylated methacrylate, cetearyl polyethoxylated methacrylate, stearyl 
polyethoxylated (meth)acrylate, arachidyl polyethoxylated (meth)acrylate, behenyl 
polyethoxylated methacrylate, lauryl polyethoxylated methacrylate, cerotyl polyethoxylated 
(meth)acrylate, montanyl polyethoxylated (meth)acrylate, melissyl polyethoxylated 
(meth)acrylate, lacceryl polyethoxylated (meth)acrylate, tristyryl phenolpolyethoxylated 
methacrylate, hydrogenated castor oil polyethoxylated methacrylate, canola polyethoxylated 
(meth)acrylate, and cholesterol polyethoxylated methacrylate; 
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(d) about 0. 1 to about 1 0 weight percent of at least one semihydrophobic vinyl 
surfactant monomer is selected from a compound represented by h aving one of the following 

chemical formulas and combinations thereof : 

CH 2 =CH-0(CH2)aO(C3H 6 0) b (C2H40) c H;er 

CH2=CHCH 2 0(C3H 6 0) d (C 2 H40)eH; 

wherein a is 2, 3, or 4; b is an integer in the range of 1 to about 10; c is an integer in the range of 

about 5 to about 50; d is an integer in the range of 1 to about 10; and e is an integer in the range 

of about 5 to about 50; 

(e) up to about 1 0 weight percent of a hydroxy-substituted nonionic vinyl monomer; 

(f) up to about 5 weight percent of a crosslinking monomer; 

(g) up to about 1 0 weight percent of a chain transfer agent; and 

(h) up to about 2 weight percent of a polymeric stabilizer. 

28. (original) The polymer of claim 27 wherein the monomer mixture comprises 
about 1 to about 5 weight percent of at least one hydroxy-substituted nonionic vinyl monomer, 
based on the total monomer mixture weight. 

29. (original) The polymer of claim 28 wherein the hydroxy-substituted 
nonionic vinyl monomer is selected from a hydroxy-substituted(C r C 4 )alkyl acrylate, a hydroxy- 
substituted(CrC 4 )alkyl methacrylate, hydroxy-substituted(C,-C 4 )alkyl acrylamide, and a 
hydroxy-substituted(Ci-C 4 )alkyl methacrylamide, and a mixture thereof. 

30. (original) The polymer of claim 28 wherein the hydroxy-substituted 
nonionic vinyl monomer is 2-hydroxyethyl methacrylate. 

3 1 . (original) The polymer of claim 27 wherein the monomer mixture comprises 
about 0.01 to about 3 weight percent of a crosslinking monomer, based on the total monomer 
mixture weight. 
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32. (original) The polymer of claim 3 1 wherein the crosslinking monomer is an 
acrylate ester of a polyol having at least two acrylate ester groups, a methacrylate ester of a 
polyol having at least two methacrylate ester groups or a mixture thereof. 

3 3 . (original) The polymer of claim 27 wherein the monomer mixture comprises 
at least about 0.1 percent by weight of a chain transfer agent, based on the total monomer 
mixture weight. 

34. (original) The polymer of claim 33 wherein the chain transfer agent is 
selected from a thio compound, a disulfide compound, a phosphite, a hypophosphite, a haloalkyl 
compound, and a mixture thereof. 

35 to 71. Cancel 

72. (new) The polymer of claim 1 wherein the at least one semihydrophobic vinyl 

surfactant monomer is selected from a compound represented by one of the following chemical 

formulas and combinations thereof: 

CH 2 =CH-0(CH2) a O(C3H 6 0) b (C 2 H 4 0) c H; 

CH2=CHCH 2 0(C3H 6 0) d (C 2 H 4 0)eH; 

wherein a is 2, 3, or 4; b is an integer in the range of 1 to about 10; c is an integer in the range of 

about 5 to about 50; d is an integer in the range of 1 to about 10; and e is an integer in the range 

of about 5 to about 50. 



